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binant techniques is disclosed. Also disclosed are meth- 
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onists and agonists to such polypeptides and methods 
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Description 



[0001] This invention relates to newly identified polynucleotides, polypeptides encoded by such polynucleotides the 
use of such polynucleotides and polypeptides, as well as the production of such polynucleotides and polypeptides 
> More particularly the polypeptide of the present invention Is a human 7-transmembrane receptor which has been 
putatfvely identified as a chemokine receptor, sometimes hereinafter referred to as "G-Protein Chemokine Receptor" 
or "HDGNR10". The invention also relates to inhibiting the action of such polypeptides 

C0002] It is well established that many medically significant, biological processes are mediated by proteins partici- 
patmg in signal transduction pathways that involve G-proteins and/or sec^ond messengers, e.g., cAMP (Lefkowrtz 
? Nature, 35 1 :353-354 (1 99 1 )). Herein these proteins are referred to as proteins participating in pathways with G-proteins 
or PPG proteins. Some examples of these proteins include the GPC receptors, such as those for adrenergic agents 
and dopamine (Kobilka, B.K., et al.. PNAS. 84:46-50 (1 987); Kobtlka. B.K.. et al., Science. 238:650-656 (1 987)- Bunzow 
J-R., et al.. Nature. 336:783-787 (1 988)). G-proteins themselves, effector proteins, e.g.. phosphollpase C adenyl cy^ 
clase. and phosphodiesterase, and actuator proteins, e.g.. protein kinase A and protein kinase C (Simon Ml et al 
Science. 252:802-8 (1991)). ^ . .,etdi., 

[0003] For example, in one fonm of signal transduction, the effect of hormone binding is activation of an enzyme 
adenylate cyclase, inside the cell. Enzyme activation by hormones is dependent on the presence of the nucleotide 
GTP, and GTP also Influences hormone binding. A G-protein connects the homione receptors to adenylate cyclase 
G-protein was shown to exchange GTP for bound GDP when activated by hormone receptors. The GTP-canying form 
then binds to an activated adenylate cyclase. Hydrolysis of GTP to GDP. catalyzed by the G-protein itself returns the 
G-protein to its basal, inactive form. Thus, the G-protein serves a dual role, as an intennediate that relays the signal 
from receptor to effector, and as a clock that controls the duration of the signal. 

[00041 The membrane protein gene superfamily of G-protein coupled receptors has been characterized as having 
seven putative transmembrane domains. The domains are believed to represent transmembrane a-helices connected 
by extracellular or cytoplasmic loops. G-protein coupled receptors Include a wide range of biologically active receptors 
such as hon-none, viral, growth factor and neuroreceptors. 

[0005] G-protein coupled receptors have been characterized as including these seven conserved hydrophobic 
stretches of about 20 to 30 amino acids, connecting at least eight divergent hydrophilic loops. The G-protein family of 
coupled receptors includes dopamine receptors which bind to neuroleptic drugs used for treating psychotic and neu- 
rological disorders. Other examples of members of this family include catcttonin. adrenergic, endothelin. cAMP, ade- 
nosine, muscarinic, acetylcholine, serotonin, histamine, thrombin, kinin. follicle stimulating hormone, opsins, endothe- 
lial differentiation gene-1 receptor and rhodopsins, odorant. cytomegalovirus receptors, etc. 

[0006] G-protein coupled receptors can be intraceilularfy coupled by heterotrimeric G-proteins to various intracellular 
enzymes, ion channels and transporters (see, Johnson etaf., Endoc. Rev.. 10:317-331 (1989)). Different G-protein 
a-subunits preferentially stimulate particular effectors to modulate various biological functions in a cell. Phosphor/lation 
of cytoplasmic residues of G-protein coupled receptors have been identified as an important mechanism for the reg- 
ulation of G-protein coupling of some G-protein coupled receptors. G-pratein coupled receptors are found in numerous 
sites within a mammalian host. 

[0007] Chemokines. also refen-ed to as intercrine cytokines, are a subfamily of stmcturally and functionally related 
cytokines. These molecules are 8-10 kd in size. In general, chemokines exhibit 20% to 75% homology at the amino 
acid level and are characterized by four conserved cysteine, residues that form two disulfide bonds. Based on the 
arrangement of the first two cysteine residues, chemokines have been classified into two subfamilies, alpha and beta. 
In the alpha subfamily, the first two cysteines are separated by one amino acid and hence are referred to as the "C-X- 
C" subfamily In the beta subfamily; the two cysteines are in an adjacent position and are, therefore, referred to as the 
C-C" subfamily Thus far, at least nine different members of this family have been identified in humans. * " 

[0008] The intercrine cytokines exhibit a wide variety of functions. A hallmark feature is their ability to elicit chemotactic 
migration of distinct cell types, including monocytes, neutrophils. T lymphocytes, basophils and fibroblasts. Many chem- 
okines have proi nfiammatory activity and are involved in multiple steps during an inflammatory reaction. These activities 
include stimulation of histamine release. lysosomal enzyme and leukotriene release, increased adherence of target 
immune cells to endothelial ceils, enhanced binding of complement proteins, induced expression of granulocyte ad- 
hesion molecules and complement receptors, and respiratory burst. In addition to their involvement In Inflammation, 
certain chemokines have been shown to exhibit other activities. For example, macrophage inflammatory protein 1 
(MIP-1) is able to suppress hematopoietic stem cell proliferation, platelet factor.4 (PF-4) is a potent inhibitor of en- 
dothelial ceil growth, interteukin-8 (lL-8) promotes proliferation of keratinocytes. and GRO is an autocrine growth factor 
for melanoma cells. 

[0009] In light of the diverse biological activities, it is not surprising that chemokines have been implicated in a number 
of physiological and disease conditions, including lymphocyte trafficking, wound healing, hematopoietic regulation and 
immunological disorders such as allergy, asthma and arthritis. 
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[001 0] In accordance with one aspect of thepresent invention, there are provided novel mature receptor polypeptides 
as well as biologically active and diagnostically or therapeutically useful fragments, analogs and derivatives thereof. 
The receptor polypeptides of the present invention are of human origin. 

[001 1 J In accordance with another aspect of the present invention, there are provided isolated nucleic acid molecules 
encoding the receptor polypeptides of the present invention. Including mRNAs, DNAs, cDNAs. genomic DNA as well 
as antisense analogs thereof and biologically active and diagnostically or therapeutically useful fragments thereof 
[001 2J In accordance with a further aspect of the present invention, there are provided processes for producing such 
receptor polypeptides by recombinant techniques comprising cuituring recombinant prokaryotic and/or eukaryotic host 
cells, containing nucleic acid sequences encoding the receptor polypeptide^ of thepresent invention, under conditions 
promoting expression of said polypeptides and subsequent recovery of said polypeptides. 

[001 3] In accordance with yet a further aspect of the present invention, there are provided antibodies against such 
receptor polypeptides. 

[001 4] In accordance with another aspect of the present invention there are provided methods of screening for com- 
pounds which bind to and activate or Inhibit activation of the receptor polypeptides of the present invention. 
[001 5] In accordance with still another embodiment of the present invention there are provided processes of admin- 
istering compounds to a host which bind to and activate the receptor polypeptide of the present invention which are 
useful in stimulating haematopoiesis. wound healing, coagulation, angiogenesis, to treat solid tumors, chronic infec- 
tions, leukemia. T-ceil mediated auto-immune diseases, parasitic infections, psoriasis, and to stimulate growth factor 
activity. 

[0016] In accordance with another aspect of the present invention there is provided a method of administering the 
receptor polypeptides of the present invention via gene therapy to treat conditions related to underexpression of the 
polypeptides or underexpression of a ligand for the receptor polypeptide. 

[001 7] In accordance with still another embodiment of the present invention there are provided processes of admin- 
istering compounds to a host which bind to and inhibit activation of the receptor polypeptides of the present invention 
which are useful in the prevention and/or treatment of allergy, atherogenesis, anaphylaxis, malignancy, chronic and 
acute inflammation, histamine and IgE-mediated allergic reactions, prostaglandin-independent fever, bone marrow 
failure, silicosis, sarcoidosis, rheumatoid arthritis, shock and hyper-eosinophilic syndrome, 

[001 8J In accordance with yet another aspect of the present invention, there are provided nucleic acid probes com- 
prising nucleic acid molecules of sufficient length to specifically hybridize to the polynucleotide sequences of the present 
invention. 

[0019] In accordance with still another aspect of the present invention, there are provided diagnostic assays for 
detecting diseases related to mutations in the nucleic acid sequences encoding such polypeptides and for detecting 
an altered level of the soluble form of the receptor polypeptides. 

[0020] In accordance with yet a further aspect of the present invention, there are provided processes for utilizing 
such receptor polypeptides, or polynucleotides encoding such polypeptides, for in vitro purposes related to scientific 
research, synthesis of DNA and manufacture of DNA vectors. 

[0021] These and other aspects of the present invention should be apparent to those skilled in the art from the 
teachings herein. 

[0022] The following drawings are illustrative of embodiments of the invention and are not meant to limit the scope 
■^0 of the invention as encompassed by the claims. 

[0023] Figure 1 shows the cDNA sequence and the corresponding deduced amino acid sequence of the G-protein 
coupled receptor of the present invention. The standard one-letter abbreviation for amino acids is used. Sequencing 
was perfomned using a 373 Automated DNA sequencer (Applied Biosystems, Inc.). 

[0024] Figure 2 illustrates an amino acid alignment of the G-protein chemokine receptor of the present invention and 
the human MCP-1 receptor. 

[0025] In accordance with an aspect of the present invention, there is provided an isolated nucleic acid (polynucle- 
otide) which encodes for the mature polypeptide having the deduced amino acid sequence of Figure 1 (SEQ ID NO: 
2) or for the mature polypeptide encoded by the cDNA of the clone deposited as ATCC Deposit No.97183 -Patent 
Depository, 10801 University Boulevard, Manassas, VA 20110-2209 - on June 1, 1995. 
30 [0026] The polynucleotide of this invention was discovered in a cDNA library derived from human monocytes. It is 
structurally related to the G protein-coupled receptor family. It contains an open reading frame encoding a protein of 
352 ammo acid residues. The protein exhibits the highest degree of homology to a human MCP-1 receptor with 70.1 
% identity and 82.9 % similarity over a 347 amino acid stretch. 

[0027] The polynucleotide of the present invention may be in the fonn of RNA or in the form of DNA, which DNA 
5^ includes cDNA, genomic DNA, and synthetic DNA. The DNA may be doublestranded or single-stranded, and if single 
stranded may be the coding strand or non-coding (anti-sense) strand. The coding sequence which encodes the mature 
polypeptide may be identical to the coding sequence shown in Figure 1 (SEQ ID NO:1) or that of the deposited clone 
or may be a different coding sequence which coding sequence, as a result of the redundancy or degeneracy of the 
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genetic code, encodes the same nnature polypeptide as the DNA of Figure 1 (SEQ ID NO:l) or the deposited cDNA. 
[0028] The polynucleotide which encodes for the mature polypeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposited cDNA may include: only the coding sequence for the mature polypeptide; the coding sequence 
for the mature polypeptide and additional coding sequence such as a transmembrane (TM) or intracellular domain; 
the coding sequence for the mature polypeptide {and optionally additional coding sequence) and non-coding sequence,' 
such as rntrons or non-coding sequence 5' and/or 3' of the coding sequence for the mature polypeptide. 
[0029J Thus, the tenn "polynucleotide encoding a polypeptide" encompasses a polynucleotide which Includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or noncodinq 
sequence. 

' [0030J The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Rgure 1 or the 
polypeptide encoded by the cDNA of the deposited clone. The variant of the polynucleotide may be a naturally occurring 
allelic variant of the polynucleotide or a non-naturally occurring variant of the polynucleotide. 
[0031] Thus, the present invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 (SEQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited clone as well as 
vanants of such polynucleotides which variants encode for a fragment, derivative or analog of the polypeptide of Rgure 
1 (SEQ ID N0:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 

[0032] As hereinabove indicated, the polynucleotide may have a coding sequence which Is a naturally occurring 
allelic-variant of the coding sequence shown In Rgure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone. As known in the art, an ailelic variant Is an alternate form of a polynucleotide sequence which may have a 
substftution, deletion or addition of one or more nucleotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynucleotides may also encode for a soluble form of the G-protein chemofdne receptor polypeptide 
which is the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a mariner 
sequence which allows for purification of the polypeptide of the present Invention. The marker sequence may be a 
hexa-histidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the maric&r 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 
malian host. e.g. COS-7 ceils, is used. The HA tag con-esponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson, I, et al.. Cell, 37:767 (1 934)). 

[0035J The term '•gene" means the segment of DNA involved In producing a polypeptide chain; It includes regions 
preceding and following the coding region (leader and trailer) as well as Intervening sequences (introns) between 
individual coding segments (exons). 

[0036] Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
library to isolate the full length cDNA and to isolate other cDNAs which have a high sequence similarfty to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example, 50 or 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript and a 
genomic clone or clones that contain the complete gene including regulatory and promoter regions, exons, and introns. 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 

[0037] The present invention further relates to polynucleotides which hybridize to the hereinabove-described se- " 
quences if there is at least 70%. preferably at least 90%, and more preferably at least 95% identity between the se- 
quences. The present invention particularty relates to polynucleotides which hybridize under stringent conditions to 
the hereinabove-described polynucleotides. As herein used, the term "stringent conditions" means hybridization wilt 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. The polynucleotides 
which hybridize to the hereinabove described polynucleotides in a preferred embodiment encode polypeptides which 
either retain substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure 1 (SEQ ID NO:1) or. the deposited cDNA(s). 

[0038] Alternatively the polynucleotide may have at least 20 bases, preferably 30 bases, and more preferably at 
least 50 bases which hybridize to a polynucleotide of the present invention and which has an identity thereto, as here- 
inabove described, and which may or may not retain activity. For example, such polynucleotides may be employed as 
probes for the polynucleotide of SEQ ID NO:1 . for example, for recovery of the polynucleotide or as a diagnostic probe 
or as a PGR primer 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 
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90% and more preferably at least a 95% Identity to a polynucleotide which encodes the polypeptide of SEQ ID NO-2 
as well as fragments thereof, which fragments have at least 30 bases and preferably at least 50 bases and to polypep- 
tides encoded by such polynucleotides. 

[0040] The deposit(s) referred to herein will be maintained under the temis of the Budapest Treaty on the Intemational 
Recognition of the Deposit of Micro-organisms for purposes of Patent Procedure, These deposits are provided merely 
as convenience to those of skill in the art and are not an admission that a deposit is required under 35 U S C §112 
The sequence of the polynucleotides contained in the deposited materials, as well as the amino acid sequence of the 
polypeptides encoded thereby, are incorporated herein by reference and are controlling in the event of any conflict with 
any description of sequences herein. A license may be required to make, or sell the deposited materials, and no such 
license is hereby granted. 

[0041] The present invention further relates to a G-protein chemokine receptor polypeptide which has the deduced 
ammo acid sequence of Figure 1 (SEQ ID NO:2) or which has the amino acid sequence encoded by the deposited 
cDNA. as well as fragments, analogs and derivatives of such polypeptide. 

[0042] The tenns "fragment." "derivative" and "analog- when refening to the polypeptide of Rgure 1 or that encoded 
by the deposited cDNA. means a polypeptide which either retains substantially the same biological function or activity 
as such polypeptide, i.e. functions as a G-proteIn chemokine receptor, or retains the ability to bind the ligand or the 
receptor even though the polypeptide does not function as a G-protein chemokine receptor, for example a soluble 
form of the receptor. An analog includes a proprotein which can be activated by cleavage of the proprotein portion to 
produce an active mature polypeptide. 

[0043] The polypeptide of the present invention may be a recombinant polypeptide, a natural polypeptide or a syn- 
thetic polypeptide, preferably a recombinant polypeptide. 

[0044] The fragment, derivative or analog of the polypeptide of Figure 1 (SEQ ID NO:2) or that encoded by the 
deposited cDNA may be (i) one in which one or more of the amino acid residues are substituted with a conserved or 
non-conserved amino acid residue (preferably a conserved amino acid residue) and such substituted amino acid res- 
idue may or may not be one encoded by the genetic code, or (ii) one in which one or more of the amino acid residues 
includes a substituent group, or (ill) one in which the mature polypeptide is fused with another compound such as a 
compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in which the addi- 
tional amino acids are fused to the mature polypeptide for purification of the polypeptide or (v) one in which a fragment 
of the polypeptide is soluble, i.e. not membrane bound, yet still binds ligands to the membrane bound receptor Such 
fragments, denvatives and analogs are deemed to be within the scope of those skilled in the art from the teachings 
herein ^ 



[0045] The polypeptides and polynucleotides of the present invention are preferably provided In an isolated form 
and preferably are purified to homogeneity. 

[0046] The polypeptides of the present invention include the polypeptide of SEQ ID NO:2 (in particular the mature 
pofypeptide) as well as polypeptides which have at least 70% similarity (preferably a 70% Identity) to the polypeptide 
of SEQ ID NO:2 and more preferably a 90% similarity (more preferably a 90% identity) to the polypeptide of SEQ ID 
NO:2 and still more preferably a 95% similarity (still more preferably a 90% Identity) to the polypeptide of SEQ ID NO- 
2 and to portions of such polypeptide with such portion of the polypeptide generally containing at least 30 amino acids 
and more preferably at least 50 amino acids. 

[0047] As known in the art "similarity- between two polypeptides is determined by comparing the amino acid sequence 
and consen/ed ammo acid substitutes thereto of the polypeptide to the sequence of a second polypeptide. 
[0048] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
responding full-length polypeptide by peptide synthesis, therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. ' " 

[0049] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it includes regions 
preceding and following the coding region "leader and trailer" as well as intervening sequences fintrons) between 
individual coding segments (exons). 

[0050] The term "isolated" means that the material is removed from its original environment (e.g., the natural envi- 
ronment if it is naturally occurring). For example, a naturally-occunring polynucleotide or polypeptide present in a living 
animal is not isolated, but the same polynucleotide or polypeptide, separated from some or all of the coexisting materials 

in the natural system.is isolated. Suchpolynucleotides could be part ofavectorand/orsuch polynucleotides orpolypep. 
tides could be part of a composition, and still be isolated in that such vector or composition is not part of its natural 
environment. 

[0051] The polypeptides of the present invention Include the polypeptide of SEQ ID NO;2 (in particular the mature 
polypeptide) as well as polypeptides which have at least 70% similarity (preferably at least 70% identity) to the polypep- 
cc^^r? '° "^^'^ ^""^ preferably at least 90% similarity (more preferably at least 90% identity) to the polypeptide 
of SEQ ID NO:2 and still more preferably at least 95% similarity (still more preferably at least 95% identity) to the 
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polypeptide of SEQ ID N0:2 and also include portions of such polypeptides with such portion of the polypeptide gen- 
erally containing at least 30 amino acids and more preferably at least 50 amino acids 

[00521 As known in the art •similarity- between two polypeptides is determined by comparing the amino acid sequence 
and Its conserved ammo acid substitutes of one polypeptide to the sequence of a second polypeptide 
5 [0053] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
respondtng full-length polypeptide by peptide synthesis; therefore, the fragments may be employed as intermediates 
for producing the fulMength polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. 

[00541 The present invention also relates to vectors which include polynutfieotides of the present invention, host cells 
10 which are genetically engineered with vectors of the invention and the production of polypeptides of the invention by 
recombinant techniques. ' 
[0055] Host cells are genetically engineered (transduced or transfomied or transfected) with the vectors of this in- 
vention which may be. for example, a cloning vector or an expression vector. The vector may be. for example in the 
fomi of a plasmid, a viral particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, selecting transfomiants or amplifying the genes of the present 
invention. The culture conditions, such as temperature, and the like, are those previously used with the host cell 
selected for expression, and will be apparent to the ordinarily skilled artisan. 

[0056] The pofynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromosomal, nonchromosomai and synthetic DNA sequences e g 
derivatives of SV40; bacterial piasmids; phage DNA; baculovlrus; yeast plasmids; vectors derived from combinations 
of plasmids and phage DNA. viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudorabies However any 
other vector may be used as long as it is replicable and viable in the host. 

[0057] The appropriate DNA sequence may be inserted into the vector by a variety of procedures. In general the 
DNA sequence is inserted into an appropriate restriction endonuclease site(s) by procedures known in the art Such 
procedures and others are deemed to be within the scope of those skilled in the art. 

[0058] Tlie DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
quence{s) (promoter) to direct mRNA synthesis. As representative examples of such promoters, there may be men- 
tioned: LTR or SV40 promoter, the E. coli. lac or tr£. the phage lambda promoter and other promoters known to 
control expression of genes in prokaryotic or eukaryotic cells or their viruses. The expression vector also contains a 
nbosome binding site for translation initiation and a transcription temiinator. The vector may also include appropriate 
sequences for amplifying expression. 

[0059] In addition, the expression vectors preferably contain one or more selectable mariner genes to provide a 
phenotypic trait for selection of transfomned host cells such as dihydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or such as tetracycline or ampicillin resistance in E. coli . 

[0060] The vector coritaining the appropriate DNA sequence as hereinabove described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express the 
protein. 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells, such as E coli 
Streptomyces . Salmonella typhimurium; fungal cells, such as yeast; insect cells such as Drosophila and Spod'^^ a 
|f9; animal cells such as CHO, COS or Bowes melanoma; adenovirus; plant cells, etc. The selection of an appropriate 
host IS deemed to be within the scope of those skilled in the art from the teachings herein. 

[0062] More particulariy, the present invention also includes recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs comprise a vector, such as a plasmid or viral vector, into which 
a sequence of the invention has been Inserted, in a fon^/ard or reverse orientation, in a preferred aspect of this em- 
bodiment. the construct further comprises regulator/ sequences, including, for example, a promoter, operably linked 
to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art. and are 
commercially available. The following vectors are provided by way of example. Bactei_al: pQE70, pQESO pQP-9 
(Qiagen). pbs, pD10. phagescript. psiX174, pbluescript SK, pbsks. pNHSA. pNH16a, pNH18A, pNH46A (Stratagene)- 
ptrc99a. pKK223-3, pKK233-3. pDR540, pRITS (Pharmacia). Eukaryotic: pWLNEO, pSV2CAT pOG44 pXTI pSG 
(Stratagene) pSVK3. pBPV. pMSG. pSVL (Pharmacia). However, any other plasmid or vector may be used as long as 
they are replicable and viable in the host. 

[0063] Promoter regions can be selected from any desired gene using CAT (chloramphenicol transferase) vectors 
or other vectors with selectable mart<ers. Two appropriate vectors are PKK232-8 and PCM7. Particular named bacterial 
pronnoters include lad. lacZ. T3, T7, gpt. lambda P^. Pl and trp. Eukaryotic promoters include CMV immediate early. 
HSV thymidine kinase, early and late SV40. LTRs from retrovirus, and mouse metatlothionein-l. Selection of the ap'- 
propnate vector and promoter is well within the level of ordinary skill In the art. 

[0064] In a further embodiment, the present invention relates to host cells containing the above-described constructs 
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•T>,e host cell can be a higher eukan^otic cell, such as a mammalian cell, or a lower eukaorodc cell, such as a yeast 
tin Z H t T ^ P^Karyotic cell, such as a bacterial cell. Introduction of the construct Into the host cell 
can be affected by calcium phosphate transfectlon, DEAE-Dextran mediated transfecUon. or electroporation. (Davis 
L., Dibner, M., Battey, I.. Basic Methods in Molecular Biology, (1986)) 
5 f0065] The constructs in host cells can be used in a conventional manner to produce the gene product encoded by 
the recombinant sequence. Alternatively, the polypeptides of the Invention can be synthetically produced by conven- 
tional peptide synthesizers. 

[0066] Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
w SfomTh^nNA f "Tf 1'^""^"°" '^''""^ employed'to produce such proteins using RNAs de- 

Cold Spnng Harbor. N.Y.. (1989). the disclosure of which is hereby incorporated by reference 
b! inLi^'^"*^" K '°" °' ^"''"'^'"^ polypeptides of the present Invention by higher eukaryotes is Increased 

»5 toTo h?rLr?? ^'''-acting elements of DNA. usually about from 1 0 

M fh«. r ^ , ^ '° '""'^^^ t^^^^^Pfi""- B<a'"Ptes including the SV40 enhancer on the late side 

sLl ofThfr^nr" T^'" ' °° ^ '=y'°'"^Sa>ovlnis eariy promoter enhancer, the po^oma enhancer on the late 
side of the replication ongin. and adenovirus enhancers. 

EL"! r^'^!"fLT""''"f ' ^''P^^"'*'" '^'l' '""'"'la ""gins of replication and selectable markers pemiitting 

20 l^'TT H V^"' <" i-S2!! and S. cerevisiae TRP1 gene, and a 

n I ^ '"g'"y-«'^^^s^ ga"« t° direct transcription of a downstream structural sequence. Such 

promoters can be denved from operons encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK) a- 
a«or, acd phosphatase, or heat shock proteins, among others. The heterologous structural sequence Is assembled 
m appropnate phase with translation initiation and termination sequences, and preferably, a leader sequence capable 
of directing secretion of translated protein into the periplasmic space or extracellular medium. Optionally, the heterol- 

tir^f ^"""'^^ ^ ^ N-terminal Identification peptide imparting desired charac- 

tenstios. e.g.. stabilization or simplified purification of expressed recombinant product 

i T !L^'*I"' ^"P'^^^'^" "^^terial use are constructed by inserting a structural DNA sequence encoding 

funrZfi "^'^ '"''^'"^ translation initiation and temiinaUon signals in operable reading phase with a 

. o .nZ ^ r '"'"P"'' °' Phenotypic selectable maricers and an origin of replication 

ho^M 1= 7 r° "r*"' " P™^"'' amplication within the host. Suitable prokaryotic 

r!! . Salmonella tvphlmurium andv.n-n.,. .n,H..^i,Hin ... ^7.^,^ 

rnoTm A ■ a"<^ Staphylococcus, although others may also be employed as a maner of choice. 

^! '^P'^^^f tat"'^ nonlimiting example, useful expression vectors for bacterial use can comprise a se- 
lectable martcer and bactenal origin of replication derived from commercially available plasmids comprising genetto 

nBB™*^!'^^°'^ Chemicals, Uppsala, Sweden) and GEM1 (Promega Biotec. Madison, Wi, USA). These 
mo7i f s«=f "S are combined with an appropriate promoter and the structural sequence to be expressed 

0071] Following transfomiation of a suitable host strain and growth of the host strain to an appropriate cell density 
crrtTa^nrdr'aVpl^o^:' '^-P-'uro shift or chem.al ind'uc^on) and cells a^ 

fSthr^irnn^^"" w'^^^*" in expression of proteins can be disrupted by any convenient method, including 
ZVe2ZZme\n °"' disruption, or use of cell lysing agents, such methods are well know to 

!^Z*L,^^'^°''^ mammalian cell culture systems can also be employed to express recombinant protein. Examples of 
23^75 mIpiT^TT '^'T^ "'^ °' '^"'"^y fibroblasts, described by Gluzman Cell. 

I J) I ,- ^"^^ "^^"'^ °' expressing a compatible vector, for example, the C1 27. 3T3, CHO HeLa 

lInZ! ''T expression vectors will comprise an origin of replication, a suitable promoter and en- 

necessary ribosome binding sites, polyadenylation site, splice donor and acceptor sites, tran- 
scriptional terrrimation sequences, and 5' flanking nontranscribed sequences. DNA sequences derived from the SV40 
rnnT=; ^"^P°'yadenylation sites may be used to provide the required nontranscribed genetic elements 
hv 3h.H ^ G-Pratein chemokine receptor polypeptides can be recovered and purified from recombinant cell cultures 
by methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chroma- 
llXLTTn r .'''''^T^^ hydrophobic interaction chromatography, affinity chromatography hy- 
n ^ ci^romatography and lectin chromatography. Protein refolding steps can be used, as necessary, in corn- 
fortinal puSon" °ep ""^'"'^ P^'^°^'^^"°« "^"''^ chromatography (HPLC) can be employed 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic or euka/yotic host (for example, by bac- 
terial, yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may be non -glycosylated 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present Invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0Q78J The G-protein chemokine receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists) of the receptor polypeptide of the present 
invention . 

[0079] In general, such screening procedures involve providing appropriate cells which express the receptor polypep- 
tide of the present invention on the surface thereof. Such cells include cells from mammals, yeast, drosophila or £ 
Cofi In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor Is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/0181 0 
published February 6, 1992. 

[0081] Thus, for example, such assay may be employed for screening for a compound which inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore cells which encode the receptor with 
both the receptor ligand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e.. inhibits activation of the receptor. 

[0082] The screen may be employed for determining a compound which activates the receptor by contacUng such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e. activates the 
receptor. 

[0083] Other screening techniques include the use of ceils which express the G-protein chemokine receptor {for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation 
for example, as described in Science, volume 246, pages 181-296 (October 1989). For example, compounds may be 
contacted with a ceil which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to determine whether the potential compound 
activates or inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospholipase C or D. As representative examples of such cells, there may be mentioned endothelial cells 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by determining inhibition binding of labeled ligand to cells which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
of a labeled form of a known ligand. The ligand can be labeled, e.g., by radioactivity. The amount of labeled ligand 
bound to the receptors is measured, e.g.. by measuring radioactivity of the receptors. If the compound binds to the " 
receptor as detennined by a reduction of labeled ligand which binds to the receptors, the binding of labeled liqand to 
the receptor is inhibited. 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-idiotypic antibodies which 
recognize unique determinants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the ligand of the G-protein chemokine receptors, i.e a 
fragment of the ligand, which have lost biological function and when binding to the G-protein chemokine recepto'r eiicit 
no response. 

[0088] An antisense construct prepared through the use of anttsense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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ZTd!^1?TT- ^' ^••3°73 (1979); Cooney et al, Science, 241:456 (1988) 

5 mol^So cJnrami^^^^^^^^^ T '^^""I'^^s to the mRNA un« and blocks translaL of mRNA 

J^«ins9 (nh7bZ o g'^^^^ 58:560 (1991); Oligodeoxynucleotides 

TboT!^n llT ! °f 2«"«_p<P^ess.on. CRC Press, Boca Raton, FL (1988)). The oligonucleotides described 

0 Sat^nLl.S.^°f "'""^ '° '"^^"^"^ "'ak'ns ^ Inaccessible to ligands such 

inhibit activation of the receptor polypeptide of the present Invention 

[0090) A soluble form of the G-protein ohemoiclne receptor, e.g. a fragment of the receptors, may be used to inhibit 

fr?:?"ac n« T"'"' l! ''T' '° "'^ " " ""^"^P""^ °' P^^"' n and p^ven«ng1he irgand 

from interacting with membrane bound G-protein chemoldne receptors ^ 

' b°J'!main!!^ compounds which bind to and activate the G-protein chemokine receptee of the present invention may 
tflTnJt ^ stimulate haematopoiesls. wound healing, coagulation, angiogenesis. to treat solid tumo^chronfe 
laSor acLJ ' ' auto-Immune diseases, paras.ic infections, psoriasis, and to sdmul^e grol 

[0092] TTie compounds which bind to and inhibit the G-protein chemokine receptors of the present Invention mav be 

'"""."''f.'^t'"'^ employed in combination with a suitable pharmaceutical carrier. Such compositions 
l^^Tr. TT^^ ^""^'^^ °' '"^ ^"^ ^ Phamiaceutteally acceptable carrier or exc^ent 

tnereor. i ne formulation should suit the mode of administration. 

nr^2. oT^h also provides a phamiaceutical pack or kit comprising one or more containers filled with one 

blTn^ *t '"f °' pharmaceutical compositions of the invention. Associated with such contaTneT s) can 

be a notice ,n the fom, prescribed by a governmental agency regulating the manufacture, use orsale of phar^Sicate 
iT^tZmTT.- "°"r """"" ^^'"'^ °' manufacture, use or sale for humTn adn^Tnt 

compounds =°'"P°"n<^s of the present Invention may be employed in conjunction with other therapeutte 

So..^! pharmaceutical compositions may be administered In a convenient manner such as by the topical in- 
Z^ZI T'' T'- subcutaneous, intranasal or Intradermal (applicabte?) routes. C 

Lt^ . ? corripositions are administered in an amount which is effective for treating and/or prophylaxis of me 
f^n l^T I T^"^'- P''^™^«"«=al compositions will be administered in an amount o^at leasUbout 1 0 
wSt o5d»v ' ""'^ T^' '"'^ ^'^■'"'^'^^^ an amount not in excess of about 8 mg/Kg body 

Tccolnt me tutis ZTh '^'f' ^ " '^"^ """"^ '° '^^'^^ to about 1 mg/kg body weight dalV. taking int^ 

account tne routes of administration, symptoms, etc. (CONFIRM DOSAGES) 

^fo hi ^=^P'°^ polypeptides and antagonists or agonists which are polypeptides, may 

Sirred to aX'e" t'C °' "^'^P^P^-^- 

Snt J! »v ^"^'^If ' "^"^ ^ P^"^"* '"^^ engineered with a polynucleotide (DNA or RNA) encoding a 
mS«t 1 1^ " "^^^"9'"^^^^^ '^^"^ ^h^" being provided to a patient to be treated with the polypeptide. Such 
TetrJvifal oar^^t contr pIT" "'^V^.'^^'^P'^- '"ay be engineered by procedures known in the art by use of a 
retroviral particle containing RNA encoding a polypeptide of the present invention. 

Snown in IT^H^lT ''1^"9'"«^^^<^ ^'^^ expression of a polypeptide in vivo by, for example, procedures 

Dolvoer^tid?JL 7 ' ' ^ P^«'='^ ""«'"'"g encoding the 

t^l^lTj^ p esent invention may be administered to a patient for engineering cells in vivo and expression of 
method shoufd h= T: T '"^"'"'^ administering a polypeptide of the present invention by such 

™l„n vih. 1 , '° "'"'^^ '^""^ ^^^^'^'"S^ °' the present Invention. For exampte, the 

to enalnirZ/j^^ ' 'Z"""""^ "^"^ ^ ^''-'"Ple. an adenovirus which may be sed 

to engineer cells in vivo after combination with a suitable delivery vehicle 

ire'no, limftl'dr.^M ! '^""^ .^'^'^'^ ^^t™^'^' P'a^'"!'' vectors hereinabove mentioned may be derived Include, but 
Ha Jv '^T^ ^^"^^""'^ "P'"^" ^''"«- retrovlmses such as Rous Sarcoma Virus 

Ha^ey Sarcor^a \^rus, avian leukosis virus, gibbon ape leukemia virus, human Immunodeficiency virus adenovirus 

S froT^rnL """"^'^ -bodlment, the retroviral pLmid'vSorTs de 

fived rrom Moloney Murine Leukemia Virus. 
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fl^fw , '"des one or more promoters. Suitable promoter which may be employed include, but are not 

ed to the retrovira LTR; the SV40 promoter; and the human cytomegaiovims (CIWV) promoter described in Miller 
et al B.otechni3ues , Vol. 7. No. 9, 980-990 (1 989), or any other promoter (e.g.. cellular promoters such as eukaryotic 
cellular promoters mcluding. but not limited to. the hiatone. pel III, and p-actin promoters). Other viral promoters which 
nlnlT^ , T- ^'^^^o^'^s promoters, thymidine kinase (TK) promoters, and B19 

paryovinjs promoters. The selection of a suitable promoter will be apparent to those skilled in the art from the ieachlngs 
contained herein. ^ 

m'^"" *"=°<*'"9 polypeptide of the present invention is under the control of a suitable 

promoter Suitable promoters which may be employed include, but are not limited to. adenoviral promoters, such as 
the adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promote, the metallothionefn pro 
rl'/i ° promoters; the albumin promoter; the ApoAl promoter; human globin promoters; viral thymidine 

™^ T^TP . ^ "^"^^ ^"""'^^ ^"^^^ P^""""'^^: L-TRs (including the modified 

retroviral LTRs hereinabove described).; the p-actln promoter and human growth homione promoters. The promoter 
also may be the native promoter which controls the genes encoding the polypeptides 

[01 02] The retroviral plasmid vector is employed to transduce packaging cell lines to form producer cell lines Ex- 
arnples of packaging cells which may be transfected include, but are not limited to, the PES01 PA317 w-2 w-AM 
PA12. T19-14X VT-19-17-H2, vCRE. vrCRIP. GP.E-8S. GP^nvAm12. and DAN cell lines a^ descrli;ed Mir/ 
Human Gene Therapy . Vol. 1. pgs. S-14 (1990). which Is incorporated herein by reference in Its entirety. The vector 
may transduce the packaging cells through any means known in the art Such means include, but are not limited to 
electroporation. the use of liposomes, and CaPO^ precipitation. In one alternative, the retroviral plasmid vector may 
be encapsulated into a liposome, or coupled to a lipid, and then administered to a host 

[01 03] The producer cell line generates infectious retroviral vector particles which include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles then may be employed, to transduce eukaryotic cells 
either//7 wfTO or in vivo. The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the polypep- 
tide. Eukaryotic cells which may be transduced include, but are not limited to. embryonic stem cells, embryonic carci- 
noma cells as well as hematopoietic stem cells, hepatooytes, fibroblasts, myoblasts, keratlnocytes, endothelial cells 
and bronchial epithelial cells. 

[01 04] The present Invention also provides a method for determining whether a ligand not known to be capable of 
binding to a G-protein chemokine receptor can bind to such receptor which comprises contacting a mammalian cell 
which expresses a G-protein chemokine receptor with the ligand under conditions permitting binding of ligands to the 
G-protem chemokine receptor, detecting the presence of a ligand which binds to the receptor and thereby determining 
whether the ligand binds to the G-protein chemokine receptor. The systems hereinabove described for determining 
agonists and/or antagonists may also be employed for detemnining ligands which bind to the receptor ' 
(01 05] This invention also provides a method of detecting expression of a G-protein chemokine receptor polypeptide ' 
of the present invention on the surface of a cell by detecting the presence of mRNA coding for the receptor which 
oompnses obtaining total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid probe com- 
pnsing a nucleic acid molecule of at least 1 0 nucleotides capable of specificalV hybridizing with a sequence included 
within the sequence of a nuclete acid molecule encoding the receptor under hybridizing conditions, detecting the pres- 
ence of mRNA hybridized to the probe, and thereby detecting the expression of the receptor by the cell 
[010S] The present Invention also provides a method for Identifying receptors related to the receptor polypeptides 
of the present invention. These related receptors may be identified by homology to a G-protien chemokine receptor 
polypeptide of the present invention, by low stringency cross hybridization, or by identifying receptors that interact with 
related natural or synthetic ligands and or elicit similar behaviors after genetfc or pharmacological blockade of the 
chemokine receptor polypeptides of the present invention. • 
[01 07] Fragments of the genes may be used as a hybridization probe for a oDNA library to Isolate other genes which 
have a high sequence similarity to the genes of the present invention, or which have similar biological activity. Probes 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 bases or more The 
probe may also be used to identify a cDNA clone corresponding to a full length transcript and a genomic done or clones 
that contain the complete gene of the present invention including regulatory and promoter regions, exons and introns 
An example of a screen of this type comprises isolating the coding region of the gene by using the known DNA sequence 
to synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the 
genes of the present invention are used to screen a library of human oDNA. genomic DNA or mRNA to detemiine 
which members of the library the probe hybridizes to. 

[0108] The present invention also contemplates the use of the genes of the present Invention as a diagnostic for 
example, some diseases result from inherited defective genes. These genes can be detected by comparing the se- 
quences of the defective gene with that of a normal one, Subsequently, one can verify that a 'mutant" gene is associated 
with abnomnal receptor activity. In addition, one can Insert mutant receptor genes Into a suitable vector for expression 
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in afunctional assay system (e.g., colorimetric assay, expression on MaoConkey plates, complementation experiments 
ILTZTh TTj" ''^'^'^ another means to verify or identify mutations. Once "mutant" 

?nTna, , w ^ Population for carriers of the "mutanr receptor gene 

5 .Jh ^ Individuals canrylng mutations in the gene of the present invention may be detected at the DNA level by a 

rr^,?hl , T;". "'^"^ '"^^"""^ "'^y ""f*'"^'' fr""" « P^e"fs including but not limited 

to such as from bbod, unne, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 

Zl TrnlT'' TT"^ enzymatically by using PCR (Sailci, at al.. Nature, 324:163-166 1986) prior to analysis, 
r^of ,L r""!' ""^"^^^ ^" ^"^P'^- P"'"^^ complimented to the nucleic 

,0 exlo r dl?T '"T "T ""'^ '""'^"'"'^ "^^ °' P'-^-nt invention, f^o^ 

nZ.^ d«<et-ons and insertions can be detected by a change in size 6f the amplified product in comparison to the 
TrTrnTT identified by hybridizing amplified DNA to radio labeled RNAof the invent on 

o alternatively, radio labeled antisense DNA sequences of the Invention. Perfectly matched sequences can be d s in 
guished from mismatched duplexes by RNase A digestion or by differences in melthig temperatures Such a diaqnos to 
would be particularly useful for prenatal or even neonatal testing. diagnostic 
'5 [01 1 0] Sequence differences between the reference gene and "mutente" may be revealed by the direct DNA se 
quencng method. In addition, cloned DNA segments may be used as probes to detect specific DNA secmente The 
sensitivityof this method Is greatly enhanced when combined with PCR For example, a sequence pnmer feS 2h 
double stranded PCR product or a single stranded template molecule generated by a modified PCR^e seq^eS 
- pr~r: wrfE^^^^^^^^ ''"'^^"'^^ ^^'"^ "-'-'^^ - an automatic sequencing 

10111] Genetic testing based on DNA sequence differences may be achieved by detection of alterations In the elec- 
Tr^ZTT^ °' DNA fragments in gels with or wtthout denaturing agents, s'equences changeTat sp-Sc iJca- . 
tions may also be revealed by nucleus protection assays, such RNase and 81 protection or the chemical cISavaae 
method (e.g. Cotton, et al.. PNAS, USA , 85:4397-4401 1 985) cnemicai Cleavage 

Se'tlted b?cht ^TnlTtH ^ °'' by changes in gene expression which can be 

? A«^"'^"^«'y. »^ genes of the present InvenUon can be used as a reference to 

dentify individuals expressing a decrease of functions associated with receptors of this type 

[01 13] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
so fuZlZ^ r T^"'"' P^'yP^P^^^ °' P^«s«"t invention in various tissues. Assays used to detect levels of 
he soluble receptor potypaptides in a sample derived from a host are well known to those of skill In the art and incLde 
m ;.rT"°^f f.^ ^' =°'"Pe«tive-binding assays. Western blot analysis and preferably as ELISA assay. 
rJ. JI , ,t ^^^^y '""'^"y comprises preparing an antibody specific to antigens of the G-protein chemokine 
Zlo'Ta^^Tr:^^ "'"'"T -^'««°n - -P°ter antibody is prepared against the mon 

ITTl , Pe^'ddase enzyme. A sample is now removed from a host and incubated on a solid support 

e^g a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covLd 
,h. wf,h? VlV^^a^^ monoclonal antibody is Incubated 

to miT"^ K IT^ -"cnoclonal antibodies attech to any G-protein chemokine receptor proteins attached 
o To nr"% ""'f monoclonal antibody Is washed out with buffer. The reporter antibody linked to 

bo fnH M r ^ T """^'"9 °' ^^P°rtor antibody to Iny monoclonal antibody 

strates t« ;hI?Jl HTt'"!-^'''''' P™'^'"^- ^"^"^cf^^-^ ^P°rt«r antibody is then washed out. Peroxidase sub- 
1T.I f u '''^ °' developed in a given time period Is a measurement of the 

aTandard cilTe ""^"""""^ P'^«^"' ^ S^ven volume of patient sample when compared against 

' InlnLiIl^f ^^"""^"^^^ °' P/«^"' '"^e"««n also valuable for chromosome Identification. The sequence is 
specincally targeted to and can hybridize wtth a particular location on an individual human chromosome. Moreover 
. [ P^^C"'ar sites on the chromosome. Few chromosome marking reagents based 

ITTnlV n polymorphisms) are presently available for maridng chromosomal location. The map- 

pmg of DNAs to chromosomes according to the present invention is an important first step In correlating those se- 
quences with genes associated with disease, orreiaiing tnose se 

thrrnN/.^"r ^y^"^^ "^aPPe*^ '0 Chromosomes by preparing PCR primers (preferably 15-25 bp) from 

ha oenot^ """^ '° ^^P^^'^ P"'"^'^ "^^^ =P^" "^^^^ than one exon in 

^-TiTh K ; =°^Pl'=^«"g the amplification process. These primers are then used for PCR screening of 
ZfnH t ' chromosomes. Only those hybrids containing the human gene cor- 

responding to the pnmer will yield an amplified fragment 

mosome ^ST^ n? °' ^ '^'^ P™^"^"^' ^ P^^'^"'^^ to a particular chro- 

r,Tof 1 f T '"TT ""'^^ "'^ ^^""^ oligonucleotide primers, sublocalizatlon can be achieved wfth 
panels of fragments from specific chromosomes or pools of large genomic clones In an analogous manner Other 
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T '"""^'^ "'^ '"^P '° ''^ chromosome include ,n :./hy hybridization, prescreening with 
0118, Z P'-^^'^^on by hybridization to construct chromosome specfc^DNA libranTs 

r«™i JL t'""''"'^'"'"''^""" ^""'^"^ Of aoDNAcloneto ametaphase Chromosomal spread can be used 

5 b«lTt ' ''"P- "^'^ "^--^ °DNA as Short as 50 or 60 

inVhi r^rH"^ ^ sequence has been mapped to a precise chromosomal location, thephysical position of thesequence 
on the chromosome can be correlated with genetic map data. Such data are found, for example, in V McKusick 
o Z ' '^^^"^'^'^ »'^°"3h Johns Hopkins University Welch Medici Library) The S 

tZch ,t f ^T" T'.^^' '""^ ""^^^^ '° Chromosomal region are then idenS 

through linkage analysis (coinheritanoe of physically adjacent genes). 

[0120] Next, it is necessary to determine the differences in the cDNA or genomic sequence between affected and 
uals. then the mutation is likely to be the causative agent of the disease 

' i°^hLo!!!"' T^"^ °1 "^"^^^^ ""^"'"^ ^""^ 9°"^"° "'*PP'"9 techniques, a cDNA precisely localized to 

a chmmosomal region associated with the disease could be one of between 50 and 500 potenUal cauLive genes 
(This assumes 1 megabase mapping resolution and one gene per 20 kb) ausative genes. 

Slf J^l^"'^"^""'!^"' '^f ^'^^^"^^ °' derivatives, or analogs thereof, or cells expressing them can be 
. antibodl, '^l-^^^^S^" °P^°''"'=^^""''<'«''«s*«'*t<' -nieseantibodiescan be, forexample. polyclonal or monoclon^ 
franmen?, n^^'^' h f ° "'"^'^ chain, and humanized antibodies, as well as Fab 

If^ZTn V"°Tl°' ^" ^^"^ ^^P^^^s"" "b^^nr. Various procedures known In the art may be used for the 
production of such antibodies and fragments. 

ibtf inld ^T'^ K polypeptides corresponding to a sequence of the present Invention can be 

obta ned by direct injection of the polypeptides Into an animal or by administering the polypeptides to an animal pref 
eneodinoT, T"- '° "^'^ PO^YP^P^^^ Kself. In this manner, even a sequence 

r„„., ,^ ^ "^^'^ '° '^"'^'^ polypeptide from tissue expressing that polypeptide 

^» 1 if °' monoclonal antibodies, any technique which provides antibodies produced by continuous 

^^n'tt^clu K ^T. f'yridoma technique (Kozboretal., 1983. Immunology Today ^72) 

h^riilc . f!^ technique to produce human monoclonal antibodies (Cole, et al., 1985. in Monoclonal Ant - 

bodies and Cancer Therapy. Alan R. Liss. Inc.. pp. 77-96). "vuiwi«nii 
ITn^l '^^.''"■''"''^ described for the production of single chain antibodies (U.S. Patent 4.948.778) can be adapted 
to produce single chain antibodies to Immunogenic polypeptide products of this invention. Also, transzenic mfce may 
rn,«f !° ^''P^^s^ humanized antibodies to immunogenic polypeptide products of this Invention. 
und?rlf„n^rh^'?r"' ^"^^^ '^^''^^^^ "^'"^ '^'^'^"^^ f°"°"""3 examples; however, it is to be 

are by weigm ^ °" '"""^'^ '° ^""^ "^"^ °' ""'^^^ SP°=««<^. 

terl^rwill'L^delribS"''^'^ understanding of the following examples certain frequently occurring methods and/or 

itartinl "^"'9"^ ^ <=as« P Preceded and/or followed by capital letters and/or numbers. The 

! .T" ^™ «rther commercially available, publicly available on an unrestricted basis, or can be con- 

scribed arTTnZ fn t " r".' '"1,^°''' procedures, in addition, equivalent plasmids to those de- 
scnbed are known in the art and will be apparent to the ordinarily skilled artisan 

101 29] "DigesUon" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain 

condmorcofl : ^"^^"^^ ""'^ co--^-ial/availabte aifd tSir reacTon 

conditions, cefaclors and other requirements were used as would be known to the ordinarily skilled artisan For ana- 

ll.ca,pu^oses.typlcally1ugofplasmidorDNAfragmentlsusedwlthabout2unltsofenzyLina^ 
i 20 to Pso nnT'^'r' "° ^'"^'"^"'^ P'^"'""^ construction, typically 5 to 50 jig of DNA are digested 

^]lm™l r ITZ""^ ^ l^'^^' *PP^°P"^'« t>"ff^^s and substrate amounts 7or particular resLion 

enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37-C are ordinarily used, but may vary 

:dTgr-:rt?e%^Sdi^:rn^^^ 

nl^ilL^°yT'^u-T° '^'^'^ '° ^''"^^ ^ polydeoxynucleotide or two complementary poiydeoxy- 

nucleotide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate a^d 
thus will not ligate to another oligonucleotide without adding a phosphate wifh an ATP in the presence of a k nfse A 
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synthetic^oiigonucieotide will ligate to a fragment that has not been dephosphorylated. 

[0132] -Ligation^' refers to the process of forming phosphodiester bonds between two double stranded nucleic acid 
fragments (IVlaniatis, T., et al., Id., p. 146). Unless otherwise provided, ligation may be accomplished using known 
buffers and conditions with 1 0 units to T4 DNA ligase Higase") per 0.5 ^ig of approximately equimolar amounts of the 
DNA fragments to be ligated. 

[0133] Unless otherwise stated, transfonmation was performed as described in the method of Graham F and Van 
der Eb, A, Virology, 52:456-457 (1973). 

Example 1 

Bacterial Expression and Purification of HDGNR10 

[0134] The DNA sequence encodingforHDGNRIO. ATCC#_ is Initially amplified using PGR oligonucleotide primers 
corresponding to the 5' and sequences of the processed HDGNR10 protein (minus the signal peptide sequence) and 
the vector sequences 3' to the HDGNR1 0 gene. Additional nucleotides corresponding to HDGNR1 0 were added to the 
5' and 3' sequences respectively The 5' oligonucleotide primer has the sequence 5' CGGAATTCCTCCATGGATTAT- 
CAAGTGTCA 3' contains an EcoRI restriction enzyme site followed by 18 nucleotides of HDGNR1 0 coding sequence 
starting from the presumed temiinal amino acid of the processed protein codon. The 3' sequence 5' CGGAAGCT- 
TCGTCACAAGCCCACAGATAT 3' contains complementary sequences to a HIndlll site and is followed by 1 8 nucle- 
otides of HDGNR1 0 coding sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bacterial expression vector pQE-9 (Qiagen. Inc. 9259 Eton Avenue, Chatsworth. CA. 91311). pQE-9 encodes antibiotic 
resistance (AmpO. a bacterial origin of replication (on), an IPTG-regulatable promoter operator (P/O). a ribosome bind- 
• ing site (RSS), a 6-His tag and restriction enzyme sites. pQE-9 was then digested with EcoRI and Hindlll. The amplified 
sequences were ligated into pQE-9 and were inserted in frame with the sequence encoding for the histidine tag and 
the RBS. The ligation mixture was then used to transfomn E. coll strain M15/rep 4 (Qiagen, Inc.) by the procedure 
described in Sambrook, J. et al., Molecular Cloning: A Laboratory Manual, Cold Spring Laboratory Press, (1989), 
M15/rep4 contains multiple copies of the plasmid pREP4, which expresses the lad repressor and also confers kan- 
amycin resistance (KanO- Transfonnants are identified by their ability to grow on LB plates and ampicillin/kanamycin 
resistant colonies were selected. Plasmid DNA was isolated and confimied by restriction analysis. Clones containing 
the desired constructs were grown overnight (O/N) in liquid culture in LB media supplemented with both Amp (1 00 ug/ 
ml) and Kan (25 ug/ml). The O/N culture is used to inoculate a large culture at a ratio of 1 :1 00 to 1 :250. The cells were ' 
grown to an optical density 600 (O.D.soO) of between 0.4 and 0.6. IPTG ("Isopropyl-B-D-thiogalacto pyranoside") was 
then added to a final concentration of 1 mM. IPTG induces by inactivating the lad repressor, dearing the P/O leading 
to increased gene expression. Cells were grown an extra 3 to 4 hours. Cells were then han/ested by centrifugation. 
The cell pellet was solubilized in the chaotropic agent 6 Molar Guanidine HCI. After darificatlon. solubilized HDGNR1 0 
was purified from this solution by chromatography on a Nickel-Chelate column under conditions that allow for tight 
binding by proteins containing the 6-His tag. Hochuli. E. et al., J. Chromatography 411:177-184 (1984). HDGNR10 
was eiuted from the column in 6 molar guanidine HCI pH 5.0 and for the purpose of renaturation adjusted to 3 molar 
guanidine HCI, 1 0OmM sodium phosphate, 10 mmolar glutathione (reduced) and 2 mmolar glutathione (oxidized). After 
incubation in this solution for 12 hours the protein was dialyzed to 10 mmoiar sodium phosphate. 

Example 2 

Expression of Recombinant HDGNR10 in COS cells 

[0135] The expression of plasmid, HDGNRIO HA is derived from a vector pcDNAI/Amp (Invitrogen) containing: 1) 
SV40 origin of replication, 2) ampicillin resistance gene, 3) E.coli replication origin, 4) CMV promoter followed by a 
polylinker region, a SV40 intron and potyadenylation site. A DNA fragment encoding the entire HDGNR10 precursor 
and a HA tag fused in frame to its 3' end was cloned into the polylinker region of the vector, therefore, the recombinant 
protein expression is directed under the CM V promoter. The HA tag correspond to an epitope derived- from the influenza 
hemagglutinin protein as previously described (I. Wilson. H. Niman. R. Heighten, A Cherenson, M. Connolly, and R. 
Lerner. 1 984, Cell 37, 767). The infusion of HA tag to the target protein allows easy detection of the recombinant protein 
with an antibody that recognizes the HA epitope. 
[0136] The plasmid construction strategy is described as follows: 

[0137] The DNA sequence encoding for HDGNRIO. ATCC 97183. was constructed by PCR using two primers: the 
5' GTCC 

AAGCTTGCCACCATGGATTATCAAGTGTCA 3' and contains a Hindlll site followed by 18 nudeotides of HDGNRIO 
.coding sequence starting from the initiation codon; the 3' sequence 5' 
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CTAGCTCGAGTCAAGCGTAGTCTGGGACGTCGTATGGGTAGCACAAGCCCACAGATArn-C 3' contains comple- 
mentary sequences to an Xhol site, translation stop codon, HA tag and the last 1 8 nucleotides of the HDGNR1 0 coding 
sequence (not including the stop codon). Therefore, the PGR product contains a Hindlil sfte HDGNR10 coding se- 
quence followed by HA tag fused in frame, a translation temnination stop codon next to the HA tag. and an Xhol site. 
The PGR amplified DNA fragment and the vector. pcDNAI/Amp, were digested with Hindi II and Xhol restriction enzyme 
and hgated. The ligation mixture was transfomned into E. coll strain SURE (available from Stratagene Cloning Systems 
11099 North Torrey Pines Road, La Joila, CA 92037) the transfomaed culture was plated on ampicillin media plates 
and resistant colonies were selected. Plasmid DNA was isolated from transformants and examined by restriction anal- 
ysis for the presence of the con-ect fragment For expression of the recombinant HDGNR1 0, COS cells were transfected 
with the expression vector by DEAE-DEXTRAN method. (J. Sambrook, E. Fritsch. T Maniatis, Molecular Cloning: A 
Laboratory Manual. Cold Spring Laboratory Press. (1 989)). The expression of the HDGNR1 0 HA protein was detected 
by radiolabelling and immunoprecipitation method. (E. Hartow, D. Lane. Antibodies: A Laboratory Manual. Cold Spring 
Harbor Laboratory Press, (1 988)). Cells were labelled for 8 hours with 35s-cysteine two days post transfection Culture 
media were then collected and cells were iysed with detergent (RlPA buffer (150 mMNaCI. 1%NP-40 01%SDS 1% 
NP-40. 0.5% DOC. 50mM Tris. pH 7.5). (Wilson. I. et al.. Id. 37:767 (1984)). Both cell lysate and culture media were 
precipitated with a HA specific monoclonal antibody Proteins precipitated were analyzed on 15% SOS-PAGE gels. 

Example 3 

Cloning and expression of HDGNR10 using the baculovirus expression system 

[01 38] The DNA sequence encoding the full length HDGNR1 0 protein. ATCC # , was amplified using PCR 

oligonucleotide primers corresponding to the 5' and 3' sequences of the gene: 

[01 39] The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT CAAGTGTCA 3' and contains a BamHI 
restriction enzyme site followed by 4 nucleotides resembling an efficient signal for the initiation of translation in eukary- 
otic cells (J. Mol. Biol. 1 987, 196, 947-950. Kozak. M.), and just behind the first 1 8 nucleotides of the HDGNR1 0 gene 
(the initiation codon for translation is "ATG"). 

[01 40] The 3' primer has the sequence 5' CGGGATCCCGCT CACAAGCCCACAGATAT 3' and contains the cleavage 
site for the restriction endonuclease BamHI and 18 nucleotides complementary to the 3' non-translated sequence of 
the HDGNR10 gene. The amplified sequences were isolated from a 1% agarose gel using a commercially available 
kit ("Geneclean." BIO 101 Inc., La Jolla. Ca.). The fragment was then digested with the endonuclease BamHI and 
purified as described above. This fragment is designated F2. 

[0141] The vectorpRGI (modification of pVL941 vector, discussed below) is used forthe expression of the HDGNRl 0 
protein using the baculovirus expression system (for review see: Summers. M.D. and Smith, G.E. 1987, A manual of 
methods for baculovirus vectors and insect cell culture procedures, Texas Agricultural Experimental Station Bulletin 
No. 1 555). This expression vector contains the strong polyhedrin promoter of the Autographa californica nuclear pol- 
yhedrosis virus (AcMNPV) followed by the recognition sites for the restriction endonuclease BamHI. The polyadenyla- 
tion site of the simian virus (SV)40 is used for efficient polyadenylation. For an easy selection of recombinant viruses 
the beta-galactosidase gene from E.coli is inserted in the same orientation as the polyhedrin promoter followed by the 
polyadenylation signal of the polyhedrin gene. The polyhedrin sequences are flanked at both sides by viral sequences 
for the cell-mediated homologous recombination of co-transfected wild-type viral DNA. Many other baculovirus vectors 
could be used in place of pRGl such as pAc373, pVL941 and pAcIMI (Luckow. V.A. and Summers, M.D. Viroloqy 
170:31-39). 

[01 42] The plasmid was digested with the restriction enzyme BamHI and then dephosphorylated using calf Intestinal 
phosphatase by procedures known in the art. The DNA was then Isolated from a 1% agarose gel as described above 
This vector DNA is designated V2. 

[01 43] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA ligase. E.coli HB1 01 cells were 
then transfonned and bacteria identified that contained the plasmid (pBacHDGNRIO) with the HDGNRl 0 gene using 
the enzyme BamHI. The sequence of the cloned fragment was confirmed by DNA sequencing. 
[0144] 5 ^ig of the plasmid pBacHDGNRIO were co-transfected with 1 .0 jig of a commercially available linearized 
baculovirus (-BaculoGoldTM baculovirus DNA", Pharmingen, San Diego, CA.) using the lipofection method (Feigner et 
ai. Proc. Natl. Acad. Sci. USA, 84:7413-7417 (1987)). 

[0145] l^tg of BaculoGold^" virus DNA and 5 ^g of the plasmid pBacHDGNRIO were mixed in a sterile well of a 
microtiter plate containing 50 ^il of serum free Grace's medium (Life Technologies Inc., Gaithersburg, MD). Aften^vards 
10 Hi Lipofectin plus 90 ^\ Grace's medium were added, mixed and incubated for 15 minutes at room temperature. 
Then- the transfection mixture was added drop wise to the Sf9 insect celts (ATCC CRL 1711) seeded in a 35 mm tissue 
culture plate with 1 ml Grace' medium without serum. The plate was rocked back and forth to mix the newly added 
solution. The plate was then incubated for 5 hours at 27'»C. After 5 hours the transfection solution was removed from 
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the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf serum was added. The plate was put 
back into an incubator and cultivation continued at27*C for four days, 

[01 46] After four days the supernatant was collected and a plaque assay perf omied similar as described by Summers 
and Smith (supra). As a modification an agarose gel with "Blue Gar (Life Technologies Inc.. Gaithersburg) was used 
5 which allows an easy isolation of blue stained plaques. (A detailed description of a -plaque assay" can also be found 
m the user's guide for insect cell culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 

[01 47] Four days after the serial dilution, the viruses were added to the celis, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 nl of Grace's medium. The agar was removed by a brief centrifugation and the supernatant con- 
taining the recombinant baculoviruses was used to infect Sf9 cel/s seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at A^Q. 

[01 48] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-Inactivated FBS. The cells were infected 
With the recombinant bacuiovirus V-HDGNR10 at a multiplicity of infection (IWOI) of 2. Six hours later the medium was 
15 removed and replaced with SF900 11 medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg) 
42 hours later 5 nCi of 35s-methionine and 5 jiCI 35s cysteine (Amersham) were added. The ceils were further incubated 
for 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SOS-PAGE and 
autoradiography. 

20 Example 4 

Expression via Gene Therapy 

[01 49] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue Is placed in tissue-culture medium 
25 and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask 
approximately ten pieces are placed In each flask. The flasic is turned upside down, closed tight and left at room' 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 1 0% FBS, penicillin and streptomycin, is added. 
This IS then incubated at 3r C for approximately one week. At this time, fresh media is added and subsequently changed 
?o every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

[0150] plWV-7 (Kirschmeier, P.T et at, DNA. 7:219-25 (1988) flanked by the long terminal repeats of the l\/loloney 
munne sarcoma virus, is digested with EcoRI and Hindlll and subsequently treated with calf intestinal phosphatase 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

^5 [0151] The cDNA encoding a polypeptide of the present invention is amplified using PGR primers which con-espond 
to the 5' and 3' end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlll fragment are 
added together in the presence of T4 DNA llgase. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transform bacteria HB1 01 , which are then plated onto 

0 agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly inserted. 
[01 52] The amphotropic pA31 7 or GP+am12 packaging cells are grown in tissue culture to confluent density in Dul- 
becco's Modified Eagles Medium (DM EM) with 10% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
cells now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 

» cells). ■ A- 

[0153] Fresh media is added to the transduced producer ceils, and subsequently, the media is harvested from a 10 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
millipore filter to remove detached producer cells and this media is then used to infect fibroblasc cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer cells. This media is 
' removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral vector that has a selectable marker 
such as neo or his. 

[01 54] The engineered fibroblasts are then injected into the host, either alone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product. 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and, therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particularfv 
described. 
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SSQCJSNCZ LISTirfG 

(1) GENERAL INFORMATION: 

(1) APPLICANT: Li, ET AL. 

(ii) TITLE OF INVENTION: Human G-?rotein Chamokine 

Recepcar 

(iii) NO^SR 0? SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL7ILLAN 

CECCHI, STEWART & OLSTEIN 

(3) STREET: 6 BECKER FARM ROAD" 

(C) CITY: ROSELAND 

(D) STATS: NEW JERSEY 5 

(E) COUNTRY: USA 

(F) ZIP: 07053 

(V) COMPUTER -READABLE rOR>i: 

(A) MEDIUM TYPE: 3.S INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTE^J: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5,1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER; 

(B) FILING DATE: conciirrenclv 

(C) CLASSIFICATION: 

(vii) ATTORNBY/AGSNT INFORMATION: 

(A) NAME: FERRARO. GREGORY- D. 

(B) REGISTRATION NUMBER: 3S.134 

CO REFKRSNCE/DOCKET NUMBER: 325300- 

(viii) TSLECO^!MUNICATION 1N?CP,MATI0N: 

(A) TELEPHONE: 201-394-1700 
(3) -TELEFAX: 201-354-1744 

(2) INFORMATION FOR SSQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS 

(A? LENGTH: 1414 BASS PAIRS 
CB) TYPE: NUCLEIC ACIZ 
iC) STRANDEDNESS : SINGLE 
(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDHA 

(xi) SEQUENCE DESCRIPTION; SZQ ID N0:1: 

GTGAGATGGT GCmCATGA ATTCCCraJi. CAAOAGCC^ GCTCTCCATC TAuTGvLACAG 
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GGAACCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TrG-CTrGGCC CUAAGAGAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 130 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTrTAT AAAAGATCAC TTnTAnTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 23' 
Mec Asp Tyr Gi.i Val Ser. Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA -iJS 
lie Asn Tyr Tyr Ttir Ser Giu Pro Cys Pro Lys lie Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 
lis Ala Ala Arg Leu Leu Pre Pro Leu Tyr Ser Leu Val Phe lie Pfcie 



337 
435 



TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 
Gly Phe Vai Gly Asn Mec Lau Vai He Leu lis Leu ria Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 433 
Arg Leu Giu Ser Mec Thr Asp lie Tyr Leu I^u Asa Leu Ala lis Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
As? Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TCT CAA CTC TTG ACA GG3 CTC 579 
Ala Gin Trp Asp Phe Gly Asn Thr Mec Cys Leu Leu Thr Gly Leu Tyr 

TAT TIT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA fi27 
Phe He Gly Phe Phe Ser Giy lie Phe Phe lie lie Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GOT TTA AAA GCC S7S 
lie Asp Arg Tyr Leu Ala He Val H-s Ala Vai Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr vaL Thr Phe Gly Vai Val Thr Ser, Vai lie Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 
Ala Val Phe Ala Ser Leu Pro Gly Xle lie Phe Thr Arg. Ser Gin Lys 

GAA GGT err CAT TAC ACC TGC AGC TCT CAT *TTT CCA TAC AGT CAG TAT 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys lie Val lie Leu Giy Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TA: TCG GGA ATC CTA AAA 91S 
Vai Leu Pro Leu Leu Val Mec Vai lie Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 9S3 
Thr Leu Leu Arg Cys Arg Asn Giu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 101'' 
Leu He Phe Thr He Mec He Vai Tyr ?he Leu Phe Trp Ala Pro Tyr ' 



771 



319 



AAC ATT GTC CTT CTC CTG AAC ACC TTC CAO G^^A TTC TTT GGC CTG AAT 10S9 
Asn He Val Leu Leu Leu Asn Tnr ?ne Gin Glu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn- Cys Ser Ser Ser Asn Arg Leu As? Gin Ala Mec Gin Val Thr Glu 

ACT err GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAV GCC TFT 1153 
Thr Lau Gly Mec Thr His Cys Cys He Asn Pro He He Tyr Ala Phe 
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GTC GGG GAG AAG rrc AGA AAC TAC CTC tTA GTC CTC TTC CAA AAG CAC t 203 
Val Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe ?tie Gin Lys His ' * 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TC7 ATT TTC CAG CAA GAG GCT ^2«1 
lie Ala Lys Arg Phe Cys Lys Cys Cys Ser lie Phe Gin Gin Glu Ala 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG GAG CAG GAA ^239 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu * 

ATA TCr GTG GGC TTG TGACACGGAC TCAAGTGGGC TCn^TCSACCCA GTCAGAGTTG t334 
He Ssr Val Gly Leu i.w*utMuiivi ,J54 

TGCACATGGC rTAGTrTTCA TACACAGCC7 GOQCTGCGGG TGGGGTGGAA GAGGTCnTT 1414 

(2) IirPORMATION FOR S3Q I'D NO: 2: 

(i) SEQUENCE CHAHACTSRXSTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID 

(C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(xi) SEQUENCE DESCRIPTION: SBQ ID N0:2: 

Met Asp Tyr Gin Val Ser Ser Pro He Tyr Asp Ha Asn Tyr Tr-- 

5 10 15 

Ttir Ser Glu Pro Cys Pro Lys He Asa Val Lys Gin He Ala Ala 
20 25 30 

Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe Gly Phe 
35 - 40 45 

Val Gly Asn Met Leu Val He Leu He Leu He Asn Cys Gin Arg 

" 55 so 
Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala IIq se^ 
^5 70 75 

Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Tro Ala Eis Tyr Ala 
SO 35 ' 90 

Ala Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly'* 

95 100 3_Q3 

Leu Tyr Phe He Gly Pae Phe Ser Gly He Phe Phe He He Gin 
2.10 115 120 

Leu Leu Thr He Asp Ai-g Tyr Leu Ala He Val His Ala Val -Ph** 
125 13C 135 

Ala Leu Lys Ala Arg Thr Val Thr Phe Gly Val Val Thr Ser Val 

140 145 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Glv He He 
155 160 * 155 

Phe Thr Arg Ser Gin Lys Glu Gly Leu His Tyr Thr cys Ser Ser 
170 175 ISO 

His Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lys Asn Phe Gin "Thr 
185 190 195 

Leu Lys He Val He Leu Gly Leu Val Leu Pro Leu Leu Val Met 
200 205 210 
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1. An antibody against 

(1) a polypeptide selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCG Deposit No 
97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 30% or 95% identical to the G-protein chemokine 'receptor polypeptide of any 
one of (A) to (C); r- i- m y 

(E) a polypeptide which comprises a soluble fragment of the polypepUde of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a llgand of the human G-protein chemokine recepton 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to (G)- 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; ^ 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of the 
G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-tenninal methio- ' 
nine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor polypeptide 
compnsmg culturrng a host cell comprising a polynucleotide selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protetn chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the n ucleotide sequence of the HDGN R1 0 clone in ATCC Deposit No. 971 83; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one 
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of (a) to (d); 



one Of (a) to (g); fragment of the G-protein chemoWna receptor polypeptide of any 

(k) a nucleic acid encoding at (east srcJntolTlt^f ^"''"P^^^^ 
any one of claims (aj to (j) ^"fg"''"^ ani.no acids of the G-proteIn chemoWne receptor of 

°' ""^ '° ^'"^^ -"^ -^o- not encode a M-te™ina, 

(q) a po^nucleofde as defined In any one of (a) to (p) operably assocLed w.h a ^^^^at^^^ sequence; 
and recovering the polypeptide encoded by said polynucleotide. 
2. The antibody of claim 1. which is an antl-idiotypic antibody. 

1 7^^T.Z1 ' " <='^'-^=- Chain, or humanized antibody, 

the po^peptide derLd 'n cS'l or 2 ' °' """"""^ '^^'^'^ antagonizes the activity of 

5. A method for producing an antibody against the human G-protein chemokine receptor comprising 
(1) use of a poVpeptlde comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO- 2- 

(B) me G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature poVpeptide of (A) or (B)- 

SLXftolc? " '° =^-oklne receptor polypeptide of any 

G-SSeS^::r^^^^^^^^ '° -^^^ ^^^^P^^^^ ^^pab-e Of binding a ligand of the 

Se; anJ'''""' °' °' '° ^^^^^ P^'^P^P'"^- "ot Include a N-tem,inal methlo- 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-termlnal methionine 
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the group consisting of: 



(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO* 2* 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

(d) a ""c'eic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone in ATCC Deposit No. 97183; 

S?(a) to*idT ^""'"^ ""^^"'^ G-protein chemokine receptor polypeptide of any one 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%. 95% or 97%' identical to the nucleic acid of any one of (a) to (e)- 
iJe^of^jlo (g^ ^ fragment of the G-protein chemokine receptor polypeptide of any 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of anv 
one of (a) to (h); t- r y 

0) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of fa) 
to (I), said fragment being capable of binding a ligand of the hunnan G-protein chemokine receptor 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 
any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m). wherein said nucieic acid encodes a N-temiinal methionine; and 
(p) the nucleic acid of any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering the polypeptide encoded by said polynucleotida; 

(3) or use of a polypeptide obtainable by a method comprising c'ulturing a host cell comprising a vector com- 
prising a po^nucleotide as defined in any one of (a) to (p) and recovering the polypeptide encoded by said 

polynucleotide; 

(4) or use of a polynucleotide as defined In any one of (a) to (p); 

(5) or use of a vector comprising a polynucleotide as defined in any one of (a) to (p); 

(6) or use of a host cell comprising a polynucleotide as defined in any one of (a) to (p)- 

(7) or use of a host cell comprising a vector comprising a polynucleotide as defined in any one of (a) to (p)- 

(8) or use of a host ceil comprising a polypeptide as defined in any one of (A) to (L); 

in the Fab expression library technique, the hybridoma technique, the trioma technique, the B ceti hybridoma 
technique, the EBV-hybridoma technique, the single chain antibody technique, the antl-idiotype technique or the 
transgenic mouse technique. 

6. Use of a polypeptide selected from the group consisting of: * 
(1) a polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown in SEQ ID NO: 2; 

97V83^ *^*P''°^®'" chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine'receptor polypeptide of any 

one of (A) to (C); r /r- r- jf 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to f £)• 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor 
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(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to (G)- 
W a pofypept.de of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a llgand of the 
G-protein chemokine receptor; » » 

(K) a povpeptide of any one of (A) to (J), wherein said polypeptide does not include a N-temiinal methio- 

nine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

^^Zh!°^^T'^-^ obtainable by a method for producing a G-pratein chemokine receptor polypeptide 

coTs^rg 0^ ^ ' """"^""'"^ ^ polynucleotide comprising a member selected from the group 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; « uie o 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO' 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

(d) a ""ole'c acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone m ATCC Deposit No. 97183; 

i?(a) totd? ^""""""^ '"^ ""^^'^ °' G-protein chemokine receptor polypeptide of any one 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% Identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%. 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

(h) a ""Oleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of any 

one of (a) to (g); f- f r -r 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of any 

one OT (a) to (h); i- j 

0) a ""oteic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) 
o (1). said fragment being capable of binding a ligand of the human G-protein chemokine receptor- 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 
any one of claims (a) to G); *^ 
(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; f h ayniBni 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a llgand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m). wherein said nucleic acid does not encode a N-terminal 

metnionme; and 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine- 
(p) the nucleic acid of any one of (a) to (o) operabiy associated with a regulatory sequence; and recovarinq 
the polypeptide encoded by said polypeptide; 

(3) or a polypeptide obtainable by a method comprising culturing a host cell comprising a vector comprlsinq 
cleoMe" "^""^"^ ^"^ °' '° ^"^ ^he polypeptide encoded by said polynu- ^. 

(4) or use of a polynucleotide as defined in any one of (a) to (p); 

(5) or use of a vector comprising a polynucleotide as defined in any one of (a) to (p)- 

(6) or use of a host cell comprising a polynucleotide as defined in any one of (a) to (p)- 

(7) or use of a host cell comprising a vector comprising a polynucleotide as defined in any one of (a) to (pi- 
ts) or use of a host cell comprising a polypeptide as defined in any one of (A) to (L); 

for producing antibodies against a G-protein coupled receptor. 

7. The method of claim 5 or the use of claim 6, wherein said polypeptide is fused to a heterologous polypeptide. 

8. The method of claim 5 or the use of claim 6, wherein said polynucleotide is fused to a heterologous polynucle- 
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9. The method or use of claim 8, wherein said heterologous polynudeoDde encodes a heterologous poVpeptide. 

;;eZXe%":rodit;TJdn^^^ -^^'^^^^'"^^ ^ ^-p™-^- 
ii^i^et:™^ 

sequelr'"''"''°''"'''°'°'"''°'°''''"^°'^'"^"'"^^^^^ 

12 The method of claim 5, the use of dalm 6 or the method or use of any one of claims 7 to 11 wherein said ho.t 
cell >s a prokao^otic cell, eukaryotic cell, mammalian cell. Cos cell. CHO cell orE. coll cell 
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